RADIO COMMUNICATIONS APPARATUS 



Background of the Invention 
The present invention relates to radio communications 
5 apparatus supporting two modulation systems, a modulation 
system having a constant envelope waveform and a modulation 
system accompanied by an amplitude component as information, 
and in particular to radio communications apparatus where the 
circuit scale of a modulator is reduced to assure compact 
10 apparatus design and cost reduction. 

In recent years, services are getting more and more 
diversified with the development of mobile communications. 
This trend has required development of radio communications 
apparatus (portable terminals) supporting a plurality of 
15 communications systems. Among such portable terminals is in 
need, for example, a dual-mode portable radio terminal 
supporting two modulation systems, a modulation system having 
a constant envelope waveform and a modulation system accompanied 
by an amplitude component as information. The modulation system 
2 0 having a constant envelope waveform is for example the GMSK 
(Gaussian filtered Minimum Shift Keying) . The modulation 
system accompanied by an amplitude component as information 
is for example the QPSK (Quadrature Phase-Shift Keying) or CDMA 
(Code Division Multiple Access) . 
25 Fig. 6 shows the configuration of a quadrature modulator 
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as an example of a modulator used in a related art portable 
radio terminal. In the related art quadrature modulator, the 
input data series is divided into an in-phase component and 
a quadrature component by a waveform shaping circuit 501 . These 
5 components pass through a low-pass filter and applied to PSK 
modulators 502, 503, respectively. PSK modulators 502, 503 
receives an output signal from a VCO (voltage-controlled 
oscillator) 504 for carrier waves and a signal of the same output 
signal with its phase shifted by n/2 by a phase shifter 505, 

10 respectively. Signals frequency-converted by these PSK 
modulators 502 and 503 are input to an adder 50 6 to output a 
modulated wave TS. 

The quadrature modulator in the related art can keep the 
center frequency and the modulation index with a high degree 

15 of precision irrespective of the data series. The quadrature 
modulator not only supports amodulation system having a constant 
envelope waveform, for example GMSK, but also accepts a 
modulation system accompanied by an amplitude component as 
information, for example QPSK or CDMA. Thus the quadrature 

20 modulator is in wide use. However, the quadrature modulator 
is disadvantageous in that it has a large residual noise in 
a wideband. As a result, use of the quadrature modulator 
requires a filter to reduce this noise inserted in a transmitter . 

Fig. 7 shows the configuration of a PLL (Phase-Locked 

25 Loop) modulator as another modulator used in a related art 
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portable radio terminal. The related art PLL modulator inputs 
the output signal of the aforementioned quadrature modulator 
604 to a phase comparator 606 as a modulated wave. The PLL 
modulator passes a component of phase difference from a signal 
5 of the first VCO (first voltage-controlled oscillator) 601 
converted to the same frequency through a low-pass filter 607, 
and inputs the resulting signal to the frequency control terminal 
of the first VCO 601. In Fig. 7, the numeral 602 designates 
a second VCO, 608 a first mixer for frequency-converting the 

10 output signal of the first VCO based on the output signal of 
the second VCO. 

The related art PLL modulator supports amodulation system 
having a constant envelope waveform, for example GMSK, but cannot 
perform a modulation system accompanied by an amplitude 

15 component as information, for example QPSK or CDMA. The PLL 
modulator, however, is in widespread use in a modulation system 
having a constant envelope waveform such as GMSK, since the 
out-band noise of the low-pass filter 607 constituting the PLL 
is substantially determined by the C/N (carrier to noise ratio) 

20 so that the residual noise in the wideband is small and it is 
not necessary to insert a filter in a transmitter. 

Configuration of a modulator supporting two modulation 
systems, amodulation systemhaving a constant envelope waveform 
and a modulation system accompanied by an amplitude component 

25 as information may comprise a PLL modulator and a quadrature 



modulator respectively for these two modulation systems as shown 
in Fig. 8. The PLL modulator supports the modulation system 
having a constant envelope waveform while the quadrature 
modulator supports the modulation system accompanied by an 
amplitude component as information. Band-pass filters 610, 
611 are added to the quadrature modulator 605 in order to reduce 
noise and a third VCO 603 and a second mixer 609 are added in 
order to set modulated output (transmission signal TS2) 
according to the service frequency. 

Besides the configuration using a PLL modulator and a 
quadrature modulator, a configuration is possible where a single 
quadrature modulator 7 04 is shared by a modulation system having 
a constant envelope waveform and a modulation system accompanied 
by an amplitude component as information in order to generate 
transmission waves (transmission signals TSl, TS2) via the two 
modulation systems as shown in Fig. 9. This configuration is 
based on the fact that the quadrature modulator supports both 
a modulation system having a constant envelope waveform and 
a modulation system accompanied by an amplitude component as 
information . 

As mentioned earlier, the two modulation systems have 
been implemented using dedicated modulators or sharing a 
quadrature modulator in order to configure a dual-mode portable 
radio terminal 

It is clear that the configuration of the related art 
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radio communications apparatus comprising individual 
modulators in order to support both a modulation system having 
a constant envelope waveform and a modulation system accompanied 
by an amplitude component as information still prevents compact 
5 apparatus design and cost reduction . In the configuration where 
a quadrature modulator is shared to implement the two modulation 
systems, a filter must be inserted in radio communications 
apparatus that has employed a PLL modulator in case a mixer 
is used to perform frequency conversion and to generate a 

10 transmission wave. This reduces the advantage of sharing a 
quadrature modulator. 

The invention has be en proposed in view of the conventional 
art circumstances and aims at providing radio communications 
apparatus that supports two modulation systems, a modulation 

15 system having a constant envelope waveform and a modulation 
system accompanied by an amplitude component as information, 
characterized in that the circuit scale of amodulator is reduced 
to assure compact apparatus design and cost reduction. 

20 Summary of the Invention 

In order to solve the problem, radio communications 
apparatus according to the first aspect of the invention 
comprises a quadrature modulator for composing the transition 
of the phase of a modulated wave via a in-phase component and 

25 a quadrature component, a first voltage-controlled oscillator 
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for outputting a first transmission signal, a first mixer for 
frequency-converting the first transmission signal based on 
the output signal of a second voltage-controlled oscillator, 
a phase comparator for comparing the phase of the output signal 
5 of the quadrature modulator with the phase of the output signal 
of the first mixer, a low-pass filter for filtering the component 
below a predetermined frequency of the output signal of the 
phase comparator and supplying the resulting signal to the 
frequency control terminal of the first voltage-controlled 

10 oscillator, and a first band-pass filter for outputting a signal 
obtainedby filtering the component in a predetermined frequency 
band of the output signal of the quadrature modulator as a second 
transmission signal . 

Radio communications apparatus according to the second 

15 aspect of the invention is radio communications apparatus 
according to the first aspect of the invention, characterized 
in that the apparatus comprises a second mixer for 
frequency-converting the output signal of the first band-pass 
filter based on the output signal of a third voltage-controlled 

20 oscillator and a secondband-pass filter for outputting a signal 
obtainedby filtering the component in apredetermined frequency 
band of the output signal of the second mixer as a second 
transmission signal . 

Radio communications apparatus according to the third 

25 aspect of the invention is radio communications apparatus 
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according to the second aspect of the invention, characterized 
in that the second mixer frequency-converts the output signal 
of the first band-pass filter based on the output signal of 
the second voltage-controlled oscillator. 
5 Radio communications apparatus according to the fourth 

aspect of the invention is radio communications apparatus 
according to the first/ second or third aspect of the invention, 
characterized in that the apparatus comprises a first 
transmitter for amplifying a first transmission signal output 

10 by the first voltage-controlled oscillator and transmitting 
the resulting signal via an antenna and a second transmitter 
for amplifying a second transmission signal output by the first 
band-pass filter or the secondband-pass filter and transmitting 
the resulting signal via an antenna, 

15 According to radio communications apparatus of the first 

aspect of the invention, in a modulator circuit for comparing, 
via a phase comparator, the phase of the output signal of a 
quadrature modulator with the phase of the signal obtained by 
frequency-converting the output signal of a first 

20 voltage-controlled oscillator via a second voltage-controlled 
oscillator and a first mixer, the modulator circuit using a 
PLLmodulator for filtering, via a low-pass filter , the component 
below a predetermined frequency of the output signal of the 
phase comparator and supplying the resulting signal to the 

25 frequency control terminal of the first voltage-controlled 
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oscillator, the output signal of the first voltage-controlled 
oscillator is a modulated signal (first transmission signal) 
conforming to a modulation system having a constant envelope 
waveform, for example GMSK, while the output signal of a 
5 quadrature modulator is input to the first band-pass filter 
and the output signal of the first band-pass filter is amodulated 
signal ( second transmission signal ) conforming to a modulation 
system accompanied by an amplitude component as information, 
for example QPSK or CDMA. 

10 Thus, it is possible to implement dual-mode radio 

communications apparatus supporting two modulation systems, 
a modulation system having a constant envelope waveform and 
a modulation system accompanied by an amplitude component as 
information, while reducing the circuit scale of a modulator 

15 to attain compact apparatus design via reduction of the number 
of apparatus parts and reduction of apparatus cost via cutback 
of material cost. 

According to radio communications apparatus of the second 
aspect of the invention, in a modulator circuit using a PLL 

20 modulator configured the same as radio communications apparatus 
according to the first aspect of the invention, the output signal 
of the first voltage-controlled oscillator is amodulated signal 
(first transmission signal) conforming to a modulation system 
having a constant envelope waveform, for example GMSK, while 

25 the signal obtained by frequency-converting the output signal 
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of the first band-pass filter via the second mixer based on 
the output signal of the third voltage-controlled oscillator, 
and filtering the component in a predetermined frequency band 
of the output signal of the second mixer via the second band-pass 
5 filter is a modulated signal (second transmission signal) 
conforming to a modulation system accompanied by an amplitude 
component as information, for example QPSK or CDMA. 

Via this configuration, in dual-mode radio communications 
apparatus supporting two modulation systems, a modulation 

10 system having a constant envelope waveform and a modulation 
system accompanied by an amplitude component as information, 
it is possible to reduce the circuit scale of a modulator to 
attain compact apparatus design and cost reduction, as well 
as set the second transmission signal according to the service 

15 frequency. 

According to radio communications apparatus of the third 
aspect of the invention, same as radio communications apparatus 
according to the second aspect of the invention, in a modulator 
circuit using a PLL modulator, the output signal of the first 

20 voltage-controlled oscillator is a modulated signal (first 
transmission signal) conforming to a modulation system having 
a constant envelope waveform, for example GMSK, while in the 
modulator circuit using a quadrature modulator, the output 
signal of the second band-pass filter is a modulated signal 

25 (second transmission signal) conforming to a modulation system 
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accompanied by an amplitude component as information, for 
example QPSK or CDMA. In the configuration of radio 
communications apparatus according to the second aspect of the 
invention, the second voltage-controlled oscillator and the 
5 third voltage-controlled oscillator used for frequency 
conversion are integrated into a single voltage-controlled 
oscillator for shared use by adjusting the frequency 
configuration of transmitter systems so that the second 
volt age- control led oscillator and the third voltage-controlled 

10 oscillator may be covered by the oscillation frequency range 
of a single voltage-controlled oscillator. Via this 
configuration, it is possible to reduce the circuit scale of 
a modulator to attain compact apparatus design via reduction 
of the number of apparatus parts and reduction of apparatus 

15 cost via cutback of material cost. 

Further, according to radio communications apparatus of 
the fourth aspect of the invention, in radio communications 
apparatus according to the first, second and third aspects of 
the invention, the output signal of a modulator circuit using 

20 a PLL modulator is amplified by a first transmitter and 
transmitted via an antenna, and the output signal of a modulator 
circuit using a quadrature modulator is amplified by a second 
transmitter and transmitted via the antenna. Via this 
configuration, it is possible to reduce the circuit scale of 

25 radio communications apparatus equipped with a dual-mode 
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modulator for performing modulation conforming to a modulation 
system having a constant envelope waveform, for example GMSK, 
and a modulation system accompanied by an amplitude component 
as information, for example QPSK or CDMA, thereby attaining 
5 compact apparatus design via reduction of the number of apparatus 
parts and cutback of material cost. 

Brief Description of the D rawings 
Fig. 1 shows the configuration of a dual mode modulator 
10 100a of radio communications apparatus according to the first 
embodiment of the invention; 

Fig. 2 shows the configuration of a dual-mode modulator 
100b of radio communications apparatus according to the second 
embodiment of the invention; 
15 Fig. 3 shows the configuration of radio communications 

apparatus according to the third embodiment of the invention; 

Fig. 4 shows the configuration of a dual-mode modulator 
100c of radio communications apparatus according to the fourth 
embodiment of the invention; 
20 Fig. 5 shows the configuration of radio communications 

apparatus according to the fifth embodiment of the invention; 

Fig. 6 shows the configuration of a quadrature modulator 
used in a related art portable radio terminal; 

Fig. 7 shows the configuration of a PLL modulator used 
25 in a related art portable radio terminal; 
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Fig. 8 shows the configuration of a dual-mode portable 
radio terminal using a quadrature modulator and a PLL modulator 
according to the related art; 

Fig. 9 shows the configuration of a dual-mode portable 
5 radio terminal sharing a related art quadrature modulator. 

Detailed Description of the Preferred Embodiment 
Embodiments of radio communications apparatus of the 
invention will be detailed referring to drawings in the order 
10 of (First embodiment) , (Second embodiment) , (Third embodiment) f 
and (Fourth embodiment) . 
(First embodiment) 

Fig. 1 shows the configuration of a dual mode modulator 
100a of radio communications apparatus according to the first 
15 embodiment of the invention. The radio communications 
apparatus of the embodiment comprises a quadrature modulator 
and a PLL modulator that have been integrated. 

As shown in Fig. 1, the dual-mode modulator 100 of the 
embodiment comprises a quadrature modulator 104 for composing 
20 the transition of the phase of a modulated wave via a in-phase 
component and a quadrature component, a first 
voltage-controlled oscillator (first VCO) 101 for outputting 
a first transmission signal TS1, a second voltage-controlled 
oscillator (second VCO) 102, a first mixer 108 for 
25 frequency-converting the first transmission signal TS1 based 
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on the output signal of the second VCO 102, a phase comparator 

(PD) for comparing the phase of the output signal of the 
quadrature modulator with the phase of the output signal of 
the first mixer 108, a low-pass filter (LPF) 107 for filtering 
5 the component below a predetermined frequency of the output 
signal of the phase comparator 106 and supplying the resulting 
signal to the frequency control terminal of the first VCO 101, 
and a first band-pass filter (BPF) for outputting a signal 
obtainedby filtering the component in a predetermined frequency 

10 band of the output signal of the quadrature modulator 104 as 
a second transmission signal TS2. 

First, the output of the quadrature modulator 104 is input 
to the phase comparator 106. A signal obtained by passing the 
output of the phase comparator 10 6 through the low-pass filter 

15 107 is input to the first VCO 101. The output signal of the 
first VCO is branched to the first transmission signal TS1 and 
the input signal of the first mixer 108. A signal obtained 
by frequency conversion via the first mixer 108 and the second 
VCO 102 is input to the phase comparator 106 together with the 

20 output signal of the quadrature modulator 104. As a result, 
a modulated signal having a constant envelope waveform, for 
example a GMSK modulated wave is generated as the first 
transmission signal TS1. 

On the other hand, the output of the quadrature modulator 

25 104 undergoes filtering of the component in a predetermined 
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frequency band via the band-pass filter 110 and is output as 
the second transmission signal TS2. As a result, a modulated 
signal confirming to a modulation system modulation system 
accompanied by an amplitude component as information, for 
5 example QPSK or CDMA is generated, as well as a modulated wave 
conforming to a modulation system having a constant envelope 
waveform. 

While a modulator in radio communications apparatus 
according to the invention requires a PLL modulator, the phase 

10 comparator 106 is comprised in a PLL can be easily integrated. 
Thus, referring to the related art shown in Fig. 9, the related 
art configuration shares a quadrature modulator 7 04 and at the 
same time a band-pass filters 717 and 718 must be inserted in 
the transmitter. Meanwhile, according to radio communications 

15 apparatus of the embodiment, it is possible to attain compact 
apparatus design via reduction of the number of larger parts 
and cutback of material cost. 

The radio communications apparatus in the embodiment 
includes a modulator circuit employing th PLL modulator wherein 

20 the phase comparator 106 compares the phase of the output signal 
of the quadrature modulator 104 with the phase of the signal 
obtained by frequency-converting the output signal of the first 
VCO 101 via the second VCO 102 and the first mixer 108, and 
wherein the low-pass filter 107 filters the component below 

25 a predetermined frequency of the output signal of the phase 
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comparator 106 and supplies the resulting signal to the frequency 
control terminal of the f irst VCO 101 . In the modulator circuit, 
the output signal (transmission signal TS1) of the first VCO 
101 is a modulated signal conforming to a modulation system 
5 having a constant envelope waveform, for example GMSK, while 
the output signal of the quadrature modulator 104 is input to 
the first band-pass filter 110 and the output signal 
(transmission signal TS2) of the first band-pass filter is a 
modulated signal conforming to a modulation system accompanied 

10 by an amplitude component as information, for example QPSK or 
CDMA. Thus, it is possible to implement dual-mode radio 
communications apparatus while reducing the circuit scale of 
a modulator to attain compact apparatus design via reduction 
of the number of apparatus parts and reduction of apparatus 

15 cost via cutback of material cost, 
(Second embodiment ) 

Fig. 2 shows the configuration of a dual-mode modulator 
100b of radio communications apparatus according to the second 
embodiment of the invention. Radio communications apparatus 

20 according to the embodiment comprises, same as the radio 
communications apparatus according to the first embodiment, 
a quadrature modulator and a PLL modulator that have been 
integrated with a mixer and a band-pass filter added to the 
modulator circuit of a quadrature modulation system. 

25 As shown in Fig. 2, the dual-mode modulator 100b of the 
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embodiment, same as the dual-mode modulator 100a of the first 
embodiment, comprises a quadrature modulator 104, a first 
voltage-controlled oscillator (first VCO) 101, a second 
voltage-controlled oscillator (second VCO) 102, a first mixer 
5 108, a phase comparator (PD) 106, a low-pass filter (LPF) 107 
and a first band-pass filter (BPF) 110. The dual-mode modulator 
100b further comprises a third voltage-controlled oscillator 
(third VCO) 103, a second mixer 109 for frequency-converting 
the output signal of the first band-pass filter 110 based on 

10 the output signal of the third VCO 103 and a second band-pass 
filter (BPF) 111 for outputting a signal obtained by filtering 
the component in a predetermined frequency band of the output 
signal of the second mixer 109. 

According to radio communications apparatus of the 

15 embodiment, in a modulator circuit using a PLL modulator 
configured the same as radio communications apparatus according 
to the first aspect of the invention, the output signal 
(transmission signal TS1) of the first VCO 101 is a modulated 
signal conforming to a modulation system having a constant 

20 envelope waveform, for example GMSK, while the signal obtained 
by frequency-converting the output signal of the first band-pass 
filter 110 via the second mixer based on the output signal of 
the third VCO 103, and filtering the component in a predetermined 
frequency band of the output signal of the second mixer 109 

25 via the second band-pass filter 111 is a modulated signal 
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conforming to a modulation system accompanied by an amplitude 
component as information, for example QPSK or CDMA. 

Thus, in dual-mode radio communications apparatus 
supporting two modulation systems, a modulation system having 
a constant envelope waveform and amodulation system accompanied 
by an amplitude component as information, it is possible to 
reduce the circuit scale of a modulator to attain compact 
apparatus design and cost reduction, as well as set the second 
transmission signal TS2 according to the service frequency. 
(Third embodiment) 

Fig. 3 shows the configuration of radio communications 
apparatus according to the third embodiment of the invention. 
Radio communications apparatus according to the embodiment 
configures the transmission system of the radio communications 
apparatus by using the dual-mode modulator 100b according to 
the second embodiment. 

As shown in Fig. 3, radio communications apparatus of 
the embodiment comprises a dual-mode modulator 100b according 
to the second embodiment, a first antenna 203, a first power 
amplifier (first transmitter) 202 for amplifying the first 
transmission signal TS1 output by the first VCO 101 and 
transmitting the resulting signal via the first antenna 203, 
a second antenna 205, and a second power amplifier (second 
transmitter) 204 for amplifying the second transmission signal 
TS2 output by the second band-pass filter 111 and transmitting 
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the resulting signal via the second antenna 205* 

According to radio communications apparatus of the 
embodiment, it is possible to configure dual-mode radio 
communications apparatus comprising a first system where the 
5 first transmission signal TS1 is amplified by the first power 
amplifier 202 and transmitted from the first antenna 203 and 
a second system where the second transmission signal TS2 is 
amplified by the second power amplifier 204 and transmitted 
from the second antenna 205. Further, by switching between 
10 the oscillating frequencies of the first VCO 101, second VCO 

102 and third VCO 103, it is possible to configure compact radio 
communications apparatus supporting a plurality of frequency 
bands and a plurality of modes. 

( Fourth embodiment ) 

15 Fig. 4 shows the configuration of a dual-mode modulator 

100c of radio communications apparatus according to the fourth 
embodiment of the invention. Radio communications apparatus 
according to the embodiment comprises, same as the radio 
communications apparatus according to the first and second 

20 embodiments, a quadrature modulator and a PLL modulator that 
have been integrated and the second VCO 102 and the third VCO 

103 in the radio communications apparatus according to the second 
embodiment that have been integrated into a single VCO. 

As shown in Fig. 4, the dual-mode modulator 100c of the 
25 embodiment, same as the dual-mode modulator 100a of the first 
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embodiment, comprises a quadrature modulator 104, a first 
voltage-controlled oscillator (first VCO) 101, a second 
voltage-controlled oscillator (second VCO) 102 ? , a first mixer 
108, a phase comparator (PD) 106, a low-pass filter (LPF) 107 
5 and a first band-pass filter (BPF) 110. The dual-mode modulator 
100c also comprises a secondmixer 109 for frequency-converting 
the output signal of the first band-pass filter 110 based on 
the output signal of the second VCO 102 T and a second band-pass 
filter (BPF) 111 for outputting a signal obtained by filtering 

10 the component in a predetermined frequency band of the output 
signal of the second mixer 109. 

According to radio communications apparatus of the 
embodiment, by adjusting the frequency configuration in each 
transmitter system so that the oscillating frequencies of the 

15 second VCO 102 and the third VCO 103 in radio communications 
apparatus according to the second embodiment may be covered 
by the oscillation frequency range of a single VCO 102 r , the 
second VCO 102 and the third VCO 103 used for frequency conversion 
are integrated for shared use. Via this configuration, it is 

2 0 possible to reduce the number of VCOs and further attaining 
compact design of a modulator circuit. 
(Fifth embodiment) 

Fig. 5 shows the configuration of radio communications 
apparatus according to the fifth embodiment of the invention. 

25 Radio communications apparatus according to the embodiment 
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configures the transmission system of the radio communications 
apparatus by using the dual-mode modulator 100c according to 
the fourth embodiment . 

As shown in Fig. 5, radio communications apparatus of 
5 the embodiment comprises a dual-mode modulator 100c according 
to the fourth embodiment, a first antenna 203, a first power 
amplifier (first transmitter) 202 for amplifying the first 
transmission signal TS1 output by the first VCO 101 and 
transmitting the resulting signal via the first antenna 203, 

10 a second antenna 205, and a second power amplifier (second 
transmitter) 204 for amplifying the second transmission signal 
TS2 output by the second band-pass filter 111 and transmitting 
the resulting signal via the second antenna 205. 

According to radio communications apparatus of the 

15 embodiment, it is possible to configure dual-mode radio 
communications apparatus comprising a first system where the 
first transmission signal TS1 is amplified by the first power 
amplifier 202 and transmitted from the first antenna 203 and 
a second system where the second transmission signal TS2 is 

20 amplified by the second power amplifier 204 and transmitted 
from the second antenna 205. Further, by switching between 
the oscillating frequencies of the first VCO 101, second VCO 
102 and third VCO 103, it is possible to configure compact radio 
communications apparatus supporting a plurality of frequency 

25 bands and a plurality of modes. 
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As mentioned earlier, the radio communications apparatus 
in the embodiment includes a modulator circuit employing th 
PLL modulator wherein the phase comparator 106 compares the 
phase of the output signal of the quadrature modulator 104 with 
5 the phase of the signal obtained by frequency-converting the 
output signal of the first VCO 101 via the second VCO 102 and 
the first mixer 108, and wherein the low-pass filter 107 filters 
the component below a predetermined frequency of the output 
signal of the phase comparator 106 and supplies the resulting 

10 signal to the frequency control terminal of the first VCO 101. 
In the modulator circuit, the output signal of the first 
voltage-controlled oscillator is a modulated signal (first 
transmission signal) conforming to a modulation system having 
a constant envelope waveform, while the output signal of a 

15 quadrature modulator is input to the first band-pass filter 
and the output signal of the first band-pass filter is amodulated 
signal ( second transmission signal ) conforming to a modulation 
system accompanied by an amplitude component as information. 
Thus it is possible to implement dual-mode radio communications 

20 apparatus while reducing the circuit scale of a modulator to 
attain compact apparatus design via reduction of the number 
of apparatus parts and reduction of apparatus cost via cutback 
of material cost. 

According to radio communications apparatus of the 

25 invention, in a modulator circuit using the aforementioned PLL 
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modulator, the output signal of the first voltage-controlled 
oscillator is a modulated signal (first transmission signal) 
conforming to a modulation system having a constant envelope 
waveform, while the signal obtained by frequency-converting 
5 the output signal of the first band-pass filter via the second 
mixer based on the output signal of the third voltage-controlled 
oscillator, and filtering the component in a predetermined 
frequency band of the output signal of the second mixer via 
the second band-pass filter is a modulated signal (second 

10 transmission signal) conforming to a modulation system 
accompanied by an amplitude component as information. Thus, 
in dual-mode radio communications apparatus supporting two 
modulation systems, a modulation system having a constant 
envelope waveform and a modulation system accompanied by an 

15 amplitude component as information, it is possible to reduce 
the circuit scale of a modulator to attain compact apparatus 
design and cost reduction, as well as set the second transmission 
signal according to the service frequency. 

According to radio communications apparatus of the 

20 invention, by adjusting the frequency configuration of 
transmitter systems so that the second voltage-controlled 
oscillator and the third voltage-controlled oscillator may be 
covered by the oscillation frequency range of a single 
voltage-controlled oscillator and integrating the second 

25 voltage- control led oscillator and the third voltage-controlled 



oscillator used for frequency conversion into a single 
voltage-controlled oscillator for shared use, it is possible 
to reduce the circuit scale of a modulator to attain compact 
apparatus design via reduction of the number of apparatus parts 
5 and reduction of apparatus cost via cutback of material cost. 

Further, according to radio communications apparatus of 
the invention, the output signal of a modulator circuit using 
a PLL modulator is amplified by a first transmitter and 
transmitted via an antenna, and the output signal of a modulator 

10 circuit using a quadrature modulator is amplified by a second 
transmitter and transmitted via the antenna. Thus, it is 
possible to reduce the circuit scale of radio communications 
apparatus equipped with a dual-mode modulator for performing 
modulation conforming to a modulation system having a constant 

15 envelope waveform, and a modulation system accompanied by an 
amplitude component as information, thereby attaining compact 
apparatus design via reduction of the number of apparatus parts 
and cutback of material cost. 
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